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(54) Motorcycle having an internal combustion engine 



(57) Motorcycle, especially scooter type vehicle, 
with swinging type engine unit comprising an internal 
combustion engine with a throttle body, a suction piston 



mounted on said throttle body and projecting therefrom, 
wherein a fuel injector and an intake air pressure sensor 
are provided within a range lower than a top of the suc- 
tion piston projecting from the throttle body. 
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Description 

[0001] The present invention relates to a motorcycle, 
especially scooter type vehicle, with a vehicle body 
frame and a swinging type engine unit swingably on said 5 
vehicle body frame. 

[0002] In a compact motorcycle such as scooters, a 
swinging unit type engine is employed. The swinging 
unit type engine is constructed in such a manner that a 
crankcase of the engine and a reducer case are inte- 
grally joined with each other to form an engine unit, the 
reducer is attached with a rear wheel and then swinga- 
bly mounted on the vehicle body frame via a damper, 
and the front portion of the engine unit is rotatably 
mounted on the vehicle body frame via a pivot. Accord- 
ingly, the engine unit can be rotated with the rear wheel 
within a certain angle about a pivot so that it swings with 
respect to the vehicle body frame to absorb vibrations 
during travel. 

[0003] Though a two-cycle engine with a carburetor 
has been used as such swinging unit type engine for 
compact motorcycles so far, the use of an internal com- 
bustion type four-cycle engine is considered and is now 
being developed in order to achieve operation control- 
lability with a high degree of precision or improvement 
of emission of exhaust gas. In order to control injection 
or ignition of such internal combustion engine according 
to the state of operation, coolant temperatures, intake- 
air temperatures, depression at engine intake air mani- 
fold, and so on are detected and the detected signals 
are fed to the engine control unit (ECU). The ECU drives 
and controls the engine in accordance with a program 
or a map predetermined based on these detected oper- 
ating condition signals. 

[0004] On the other hand, in an automobile engine 
with a carburetor, an inlet system structure provided with 
a suction piston in the air intake passage between the 
carburetor and the air cleaner is known. The suction pis- 
ton controls the quantity of intake air by reciprocating in 
the air intake passage based on the depression at en- 
gine intake air manifold and varying the cross sectional 
area of the path, so that an optimal engine performance 
in accordance with the state of operation may be 
achieved and leakage of noise toward outside via the 
air intake passage may be prevented. 
[0005] The suction piston has a diaphragm chamber 
including a first chamber and a second chamber parti- 
tioned by a diaphragm, and a piston interlocked with the 
diaphragm for reciprocating in the air intake passage. 
The first chamber on one side of the diaphragm com- 
municates with the air intake passage via a opening 
formed at the distal end of the piston inserted into the 
air intake passage. Since the area of the air intake pas- 
sage is reduced by the piston, the distal end portion of 
the piston and the downstream side thereof are in sig- 
nificant depression. Therefore the depression acts on 
the first chamber through the interior of the piston. 
[0006] On the other hand, the second chamber on the 
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other side of the diaphragm communicates with the air 
intake passage on the upstream side of the piston via 
the communication path. The air intake passage on the 
upstream side of the piston is connected to the air clean- 
er, which is substantially in a state of atmosphere. 
Therefore, substantial atmosphere acts on the second 
chamber via the communication path. Accordingly, the 
pressure difference is created between both sides of the 
diaphragm, and this pressure deference deforms the di- 
aphragm, and thus the piston reciprocates in the air in- 
take passage correspondingly. 
[0007] On the other hand, in the internal combustion 
engine, a throttle body provided with a throttle valve is 
connected to some midpoint of the air intake passage, 
and the quantity of intake air is controlled by the open- 
close control of the throttle valve. In such internal com- 
bustion engine, control of internal combustion may be 
made in accordance with the operating conditions with 
a high degree of accuracy by electronic control or the 
like, and thus the operating performance and counter- 
measures against exhaust gas emission are sufficiently 
secured. Therefore, the suction piston as in the case of 
the carburetor has not been used in the related art. 
[0008] However, in the internal combustion engine, it 
is required to perform a further sensitive fuel control in 
the wider control area in accordance with the operating 
conditions to improve the operating performance and 
exhaust gas emission. 

[0009] In response to such requirement, provision of 
a suction piston in the intake system as in the case of 
carburetor is considered. In this case, in the swinging 
unit type engine, the throttle body swings as well with 
the engine. When a relatively large sized suction piston 
being mounted on the throttle body swings, it places lim- 
itations on the layout of components within the swinging 
area. Especially in the case of motorcycles, the spatial 
limitations around the engine is significant, and thus 
compact layout is required for a fuel injector, an intake 
air pressure sensor, and the like provided together with 
the suction piston in the inlet system. 
[001 0] It is an objective of the present invention to pro- 
vide a motorcycle, especially scooter type vehicle, with 
a vehicle body frame and a swinging type engine unit 
swingably on said vehicle body frame, said motorcycle 
has a compact structure. 

[001 1] According to the present invention, said objec- 
tive is solved by a motorcycle, especially scooter type 
vehicle, with a vehicle body frame and a swinging type 
engine unit swingably on said vehicle body frame, said 
swinging type engine unit comprises an internal com- 
bustion engine with a throttle body provided in an air 
intake passage, a suction piston mounted on said throt- 
tle body and projecting therefrom, wherein a fuel injector 
and an intake air pressure sensor are provided within a 
range lower than a top of the suction piston projecting 
from the throttle body. 

[0012] According to a preferred embodiment of the 
motorcycle, said air intake passage is located above 
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said swinging type engine unit. 
[0013] Preferably, said air intake passage is located 
above a pivot of the swinging motion of the swinging 
type engine unit. 

[0014] Preferably, said suction piston is projecting in 5 
direction of the swinging motion of the swinging type en- 
gine unit and said fuel injector and said intake air pres- 
sure sensor are provided within the range lower than the 
top of the suction piston in the direction of the swinging 
motion of the swinging type engine unit. 
[0015] Preferably, said engine comprises a cylinder 
which is inclined in forward direction of the motorcycle 
and said air intake passage is routed above said cylinder 
and said swinging motion of the swinging type engine 
unit is directed in an upward direction of the motorcycle, 
wherein said suction piston is projecting upwardly from 
the throttle body. 

[0016] According to a preferred embodiment of the 
motorcycle, said suction piston, said fuel injector and 
said intake air pressure sensor are facing a frame 
means and/or a fuel tank and/or a helmet box with re- 
gard to the swinging motion of the swinging type engine 
unit. 

[0017] Preferably, the fuel injector and the intake air 
pressure sensor are provided on said throttle body or at 
the air intake passage. 

[0018] Preferably, the intake air pressure sensor is 
mounted on the throttle body at the position adjacent to 
the suction piston, and the fuel injector is mounted at 
the air intake passage on a downstream side of a throttle 
valve of said throttle body. 

[001 9] Preferably, the suction piston is larger than the 
intake air pressure sensor or the fuel injector, and the 
top of the suction piston is provided with a flat shaped 
surface. 

[0020] Preferably, said air intake passage comprises 
an intake manifold and an intake pipe and said fuel in- 
jector is mounted on said intake pipe. 
[0021] Hereinafter, the present invention is illustrated 
and explained by means of preferred embodiments with 
reference to accompanying drawings. In the drawings 
wherein: 
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Fig. 6 shows a layout structure of the intake air pres- 
sure sensor shown in Fig. 6; 

Fig. 7 is a schematic drawing showing the air intake 
passage according to the embodiment; and 

Fig. 8 is a side view of a principal portion of the (air) 
inlet system shown in Fig. 1 . 

[0022] The vehicle body 1 has a handle 2 at the front, 
and the handle 2 is connected to the front wheel 5 via a 
steering shaft 4 through which the head pipe 3 is insert- 
ed. The vehicle body frame 6 is connected to the head 
pipe 3. The vehicle body frame 6 forms a frame structure 
of the entire vehicle body. The front portion of the vehicle 
body is covered by the cowling 7. The vehicle body 1 is 
covered by the vehicle body cover 8 from the outside of 
the vehicle body frame 6. A seat 9 is provided at the 
center of the vehicle body, and a fuel tank 1 0 is provided 
below the seat 9, and a helmet box (storage space) 11 
is provided rearwardly thereof. The fuel tank 10 feeds 
fuel to a fuel injector (not shown in Fig. 1 ) via a fuel hose 
(not shown in Fig. 1). An end of a breather hose 12 is 
connected to the upper portion of the fuel tank 10, and 
the other end thereof is connected to the canister 13. 
The canister 1 3 is connected to the inlet system (for ex- 
ample to the throttle body) via a purge hose 14. A throttle 
wire 15 is attached to the throttle grip (or a lever) on the 
right portion of the handle (not shown) and is connected 
to the throttle valve in the inlet system. A brake cable 1 6 
is attached to the break lever (not shown) on the same 
handle portion, and is connected to the brake cam shaft 
1 8 on the rear wheel 1 7. 

[0023] An engine unit 19 is mounted on the vehicle 
body frame 6 at the center of the vehicle body. The en- 
gine unit 1 9 includes an engine (not shown in Fig. 1 ), and 
a reducer (reducing gear) 24 that is integrally joined to 
its crankcase (not shown). The engine unit 19 is sus- 
pended from a lower vehicle body frame member 21 that 
constitutes a part of the vehicle body frame 6 via an en- 
gine bracket 20 so as to be rotatable about a pivot 22. 
The rear wheel 17 is mounted on the rear portion of the 
engine unit 1 9, and the lower end of a damper 23 is ro- 
tatably attached also to the rear portion of the engine 
unit 19. The upper end of the dumper 23 is rotatably 
mounted on the rear vehicle body frame (not shown in 
Fig. 1 ) that constitutes a part of the vehicle frame 6. This 
allows the engine unit 19 to swing about the pivot 22 
together with the rear wheel 1 7, so that a swing unit type 
engine is formed. 

[0024] An air cleaner 25 is provided on the upper side 
of the reducer 24. The air cleaner 25 is formed with an 
outside air intake opening 25a on the front portion there- 
of, and a dust tight cover 26 formed of rubber or resin is 
provided inside the vehicle body cover 8 so as to cover 
the opening. The reference numeral 27 designates a 
stand, and the numeral 28 designates a kick lever. 
[0025] Fig. 2 and Fig. 3 show a side view and a plan 



Fig. 1 is a outline view of the compact motorcycle ac- 
cording an embodiment; 45 

Fig. 2 is a side view of a principal portion of the mo- 
torcycle shown in Fig. 1 ; 

Fig. 3 is a plan view of a principal portion of the mo- so 
torcycle shown in Fig. 1; 

Fig. 4 is a schematic drawing of the engine portion of 
the motorcycle shown in Fig. 1; 

55 

Fig. 5 shows s a mounting structure of the intake air 
pressure sensor of the motorcycle shown in 
Fig. 1; 
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view showing a principal portion of the motorcycle pro- 
vided with the internal combustion engine according to 
the embodiment respectively. Fig. 4 is an enlarged view 
of the (air) inlet system thereof. 

[0026] An engine 29 is provided downwardly of the fu- 5 
el tank 10. The engine 29 is a four-cycle single cylinder 
engine provided with a fuel injector. The crankcase (not 
shown) of the engine 29 is integrally formed with the re- 
ducer 24 including, for example, a V-belt stepless speed 
reducing mechanism, and forms an engine unit 19 of 
swing unit type engine as a whole. A duct 30 is connect- 
ed to the front portion of the reducer 24, so that outside 
air is sucked through the opened end 30a and supplied 
into the reducer 24 to cool the interior thereof. A rear 
output shaft (not shown) of the reducer 24 is connected 
to the axle of the rear wheel 17. 
[0027] The engine unit 19 of swing unit type is inte- 
grally connected at the front portion with an engine 
bracket 20. A link plate 32 is rotatably mounted on the 
engine bracket 20 via a shaft 31. The link plate 32 is 
rotatably mounted on the lower vehicle body frame 
member 21 via the pivot 22. 

[0028] The damper (shock absorber) 23 is provided 
on the rear portion of the engine unit 19. The damper 
23 is rotatably mounted at the upper end 33 thereof on 
the rearvehicle body frame member 34, and at the lower 
end 35 thereof on the bracket 36 at the rear end of the 
engine unit 19. Accordingly, the engine unit 19 is rotat- 
ably mounted on the vehicle body frame so as to be 
swingable about the pivot 22 at the front side thereof. 
As shown in Fig. 4, the cylinder 37 of the engine 29 is 
inclined toward the front to the extent of being almost 
horizontal. The crankshaft 38 swings as indicated by the 
arrow D with the shaft 31 of the engine bracket 20 (Fig. 
2) about the aforementioned pivot 22. 
[0029] The engine 29 is provided with an (air) intake 
manifold 39 in communication with the air intake port 
(not shown) of the cylinder head, and a suction pipe 40 
(Fig. 3, Fig. 4) connected thereto on the air intake side, 
and an exhaust pipe 41 (Fig. 3) is connected on the ex- 
haust side thereof. The suction pipe 40 is a pipe in the 
bent elbow shape, and as shown in Fig. 4, it is fixed via 
a resin heat insulating material 42 by two bolts 44 with 
the flanges 43 abutted against each other. The refer- 
ence numeral 45 is directed to a cover for the mainte- 
nance of the dynamic valve cam. A water temperature 
sensor 46 (Fig. 3, Fig. 4) is provided on the engine 29. 
The detected output signal of the water temperature 
sensor 46 is sent to the engine control unit 47 (Fig. 3) 
via a water temperature signal cable 89 (Fig. 3) and the 
wire harness 72. The engine control unit 47 is provided 
with the detected signal cable (not shown) of an intake 
air temperature sensor and a intake air pressure sensor 
that will be described later connected thereto via the 
wire harness 72, so that a throttle valve (not shown in 
Figs. 1 to 5) is opened and closed based on detected 
data. 

[0030] A throttle body 48 is connected to the air intake 



manifold 39 via the aforementioned bent elbow shaped 
suction pipe 40. The throttle body 48 is connected to the 
air cleaner 25 via a joint 49. The fuel injector 50 is con- 
nected to the air intake pipe 40. 
[0031] The throttle body 48 is attached with a throttle 
valve (not shown in Figs. 1 to 5) therein and with a dia- 
phragm type suction piston 51 on the upstream side 
thereof. The suction piston 51 is provided with a dia- 
phragm chamber 52 above the throttle body 48 as is de- 
scribed later, and an atmosphere intake port 54 (open- 
to-atmosphere end) of the atmosphere passage 53 for 
introducing atmosphere into the diaphragm chamber 52 
is provided under the throttle body 48. The valve shaft 
of the throttle valve is connected with a throttle wire 15 
connected to the throttle lever or the throttle grip, or the 
like, which is not shown, via a link 55. 
[0032] The air intake opening 25a at the front portion 
of the air cleaner 25 is covered by a dusttight cover 26 
(dashed line in Fig. 1) formed of rubber, resin, and so 
on. A vehicle body cover is mounted on the outside of 
the dusttight cover 26. The atmosphere intake port 54 
of the suction piston 51 opens inside the dusttight cover 
26. 

[0033] The throttle body 48 is provided with a heated 
wax-type auto choke 56 and with an intake air pressure 
sensor 57 at the position adjacent of the suction piston 
51 (Fig. 3). The auto choke 56 opens and closes a by- 
pass pipe (not shown) for communicating the upstream 
side and the downstream side of the throttle valve. The 
intake air pressure sensor 57 communicates with the air 
intake manifold 39 or an air intake pipe 40 via a vacuum 
hose 58. An intake air temperature sensor 59 (Fig. 3) is 
provided in the air cleaner 25. 

[0034] The intake air pressure sensor 57 may be pro- 
vided in the vicinity of the air intake manifold. A throttle 
position sensor (not shown) may be provided on the 
valve shaft of the throttle valve opposite to the link 55. 
In this case, the auto choke 56 is provided on the up- 
stream side of the throttle valve to prevent interference 
with the throttle position sensor. 
[0035] The fuel tank 10 is fixed at its front lower por- 
tion on the left and right vehicle body frame members 
61 via the bracket 60. A fuel hose 62 is drawn from the 
rear of the fuel tank 1 0 for feeding fuel to the fuel injector 
50. The fuel hose 62 is fixed to the rear vehicle body 
frame member 34 via the stay 63 (Fig. 2, Fig. 4). The 
reference numeral 64 (Fig. 2) designates a overflow 
pipe. The reference numeral 65 (Fig. 3) designates a 
battery, and the numeral 66 (Fig. 3) designates a recov- 
ery tank for coolant. As shown in Fig. 3, a secondary air 
introduction system 86 for purifying exhaust gas is pro- 
vided in the center of the vehicle body on the right side. 
The secondary air introduction system 86 communi- 
cates with the air intake manifold via the vacuum hose 
87, so that the outside air is supplied to a catalyst (not 
shown) via the air hose 88 in accordance with depres- 
sion at engine intake air manifold to re-burn exhaust 
gas. 
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[0036] The air cleaner 25 is connected with a blow-by 
gas hose 90 as shown in Fig. 2. The blow-by gas hose 
90 communicates a cam chain chamber (not shown) 
that communicates with the crankcase (not shown) of 
the engine 29 so as to prevent dropout of an oil seal or 
power loss due to increase of the pressure in the crank- 
case of the engine or the like. The blow-by gas hose 90 
is connected to the clean side of the air cleaner after 
passing the element, and blow-bay gas is introduced in- 
to the combustion chamber again. 
[0037] Fig. 5 is a drawing showing the mounting state 
of the intake air pressure sensor, when viewing the throt- 
tle body portion from the right side of the vehicle body. 
[0038] The intake air pressure sensor 57 is fixed on 
the throttle body 48 via a bracket 73 with a bolt 106 at 
the position adjacent to the rear side surface of the di- 
aphragm chamber 52 of the suction piston 51 mounted 
on the throttle body 48. The intake air pressure sensor 
57 communicates with the air intake manifold 39 (or the 
air intake pipe 40) via the vacuum hose 58. 
[0039] Fig. 6 is a schematic drawing showing the pip- 
ing of the aforementioned intake air pressure sensor 57. 
[0040] The throttle body 48 is connected to the up- 
stream side (air cleaner side) of the air intake manifold 
39 or of the suction pipe 40. The throttle valve 74 is pro- 
vided in the throttle body 48. A manifold port 75 is pro- 
vided on the air intake manifold 39, through which a ta- 
pered joint (vacuum pipe) 76 is press fitted. The vacuum 
hose 58 is attached on the joint 76 and tightened by a 
band 77. 

[0041] The vacuum hose 58 is connected so as to 
open toward the center of detection C of the intake air 
pressure sensor 57 (for example, the center of detection 
diaphragm). It allows highly accurate detection of de- 
pression at engine intake air manifold. 
[0042] Fig. 7 is a schematic diagram of the air intake 
passage. 

[0043] The air intake pipe 40 is connected at its end 
surface P on the engine side to the air intake manifold 
39 formed on the cylinder head of the engine via flanges 
43 and heat insulating material 42 with a bolt 44. 
[0044] The air intake pipe 40 is formed, for example, 
of aluminum alloy, and is fixed with a rubber joint 78 
backed and fixed on the upstream end thereof. The 
throttle body 48 is press-fitted into the rubber joint 78, 
and a band (not shown) is fitted on the outer peripheral 
groove 78a of the rubber joint 78 to tighten up. Connect- 
ing the throttle body 48 via the rubber joint 78 allows 
cutting of vibration from the engine and prevention of 
leakage of noise from the air cleaner to the outside, as 
well as reduction of heat effects on the suction piston 
51 or throttle valve 74 mounted on the throttle body 48, 
so that the action with a high degree of accuracy and 
reliability is achieved. 

[0045] The suction piston 51 includes a diaphragm 
chamber 52 formed integrally above the throttle body 48 
and a piston 79 to be reciprocated in the air intake pas- 
sage 48a of the throttle body 48. The diaphragm cham- 



ber 52 includes a first chamber (upper chamber) 81 and 
a second chamber (lower chamber) 82 partitioned by 
the diaphragm 80. The first chamber 81 passes through 
the diaphragm 80 and communicates with the interior of 

5 the piston 79. A vacuum port 83 is formed at the distal 
end of the piston 79 to introduce depression at engine 
intake air manifold into the first chamber 81 . A spring 84 
is provided between the top surface of the diaphragm 
chamber 52 and the bottom portion of the piston 79. This 

10 spring 84 allows the piston 79 to be urged in the direction 
to project into the air intake passage 48a of the throttle 
body 48 (the direction it closes the air intake passage 
48a). The depression at engine intake air manifold in- 
troduced into the piston 79 acts in the direction to pull 

15 up the piston 79 against the spring 84 (the direction it 
opens the air intake passage 48a). 
[0046] The second chamber 82 on the lower side of 
the diaphragm 80 is in communication with the atmos- 
phere passage 53 passing through the outer surface of 

20 the throttle body 48. The atmosphere intake port 54 at 
the end of the atmosphere passage 53 opens at the low- 
er side of the throttle body 48. The atmosphere pressure 
introduced through the atmosphere intake port 54 acts 
on the second chamber 82. Therefore, the diaphragm 

25 80 is applied with a force corresponding to the pressure 
difference between the first chamber 81 and the second 
chamber 82 on both sides thereof to allow the piston 79 
to reciprocate in the opening and closing directions. 
[0047] The intake air pressure sensor 57 is mounted 

30 on the throttle body 48 via the bracket 73 (See Fig. 5) 
as described above at the position adjacent to the suc- 
tion piston 51 . The intake air pressure sensor 57 com- 
municates with the air intake manifold 39 via the vacuum 
hose 58 as described above (See Fig. 6). The fuel in- 

35 jector 50 connected to the fuel tank 1 0 via the fuel hose 
62 is attached on the air intake pipe 40. The fuel injector 
50 is mounted so as to face toward the air intake pas- 
sage on the downstream side of the throttle valve 74 in 
the throttle body 48. Both of the intake air pressure sen- 

40 sor 57 and the fuel injector 50 are provided at the posi- 
tion lower than the top of the suction piston 51. 
[0048] In the swing unit type engine, provision of the 
intake air pressure sensor 57 and the fuel injector 50 in 
the space located at the position lower than the suction 

45 piston 51, which is the largest components out of the 
parts of the inlet system mounted on the throttle body 
48, allows for effective storage of the intake air pressure 
sensor 57 and the fuel injector 50 within the swinging 
range of the inlet system, in which peripheral parts can- 
50 not be disposed, without interference with the surround- 
ing vehicle body frame or other parts even when the inlet 
system swings. The positions of the intake air pressure 
sensor 57 and the fuel injector 50 are not limited to those 
shown in the figure as far as they are lower than the 

55 suction piston 51 , and they may be mounted at the ap- 
propriate positions on the throttle body 48, the air intake 
pipe 40, and the air intake manifold 39 in accordance 
with the peripheral parts, the vehicle body frame struc- 
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ture, and the like. 

[0049] Fig. 8 is a side view of a principal portion of the 
(air) inlet system of the aforementioned engine. 
[0050] As described above, the engine unit 1 9 swings 
about two axes of the pivot 22 and the shaft 31 . The axis 5 
X of the cylinder of the engine 29 is inclined toward the 
front, and the suction pipe 40 and the throttle body 48 
are connected to the air intake manifold 39 that commu- 
nicates with the cylinder head. The suction piston 51 is 
mounted so as to be project upward from the throttle 
body 48. The link 55 is fixed on the throttle valve shaft 
93 of the throttle body 48. The end of the throttle wire 
15 is secured on the bracket 96, and the wire core is 
fixed to the link 55. This allows the link 55 to rotate the 
throttle valve shaft 93 to operate the throttle, and thus 
to open and close the throttle valve (not shown in Fig. 
8) fixed on the throttle valve shaft 93. The reference nu- 
meral 97 designates an idle adjuster screw. 
[0051] The intake air pressure sensor 57 is fixed on 
the throttle body 48 with a bolt 106 via the bracket 73 at 
the position adjacent to the suction piston 51 . The intake 
air pressure sensor 57 communicates with the air intake 
manifold 39 via the vacuum hose 58. The fuel injector 
50 that communicates with the fuel tank 10 (See Fig. 2) 
via the fuel hose 62 is mounted on the suction pipe 40. 
[0052] As described above, both of the intake air pres- 
sure sensor 57 and the fuel injector 50 are mounted at 
the position lower than the top of the suction piston 51 . 
In the swing unit type engine, provision of the intake air 
pressure sensor 57 and the fuel injector 50 in the space 
located at the position lower than the suction piston 51 , 
which is the largest components out of the parts of the 
inlet system mounted on the throttle body 48, allows for 
effective storage of the intake air pressure sensor 57 
and the fuel injector 50 within the swinging range of the 
inlet system, in which peripheral parts cannot be dis- 
posed, without interference with the surrounding vehicle 
body frame or other parts (for example, the battery 65 
shown in Fig. 3, the crossing frame (not shown) for con- 
necting the left and right vehicle body frames 34 behind 
the battery, the fuel tank, or the like) even when the inlet 
system swings. There may be the case in which a hel- 
met box (storage space) is disposed at the position of 
the fuel tank 10. In this case as well, as in the case of 
the fuel tank, the fuel injector 50 and the intake air pres- 
sure sensor 57 can be disposed within the swinging 
space of the inlet system below the helmet box without 
interfering with the bottom of the helmet box, other parts, 
or the like. 

[0053] As is described thus far, according to the em- 
bodiment, since the fuel injector and the intake air pres- 
sure sensor are disposed at the position lower than the 
top of the relatively large sized suction piston, even 
when they are swung, they are covered in the swinging 
range of the suction piston, and thus they are not inter- 
fere with other components around the engine, and thus 
the dead space generated by the swinging motion of the 
engine can effectively utilized to dispose the fuel injector 



and the intake air pressure sensor. 
[0054] Accordingly, a layout structure of components 
of the inlet system of the internal combustion engine is 
provided in which the components of the inlet system 
are spatially efficiently arranged in a swing unit type in- 
ternal combustion engine having with a suction piston 
on the throttle body that swings together with the engine. 
In said inlet system of an internal combustion engine in- 
cluding an engine 29 swingably mounted on a vehicle 
body frame 34 with a rear wheel, a throttle body 48 is 
provided in the air intake passage located rearward and 
upward of the pivot of the swinging motion 31 of the en- 
gine, and a suction piston 51 is mounted so as to project 
upwardly of the throttle body, the fuel injector 50 and an 
intake air pressure sensor 57 are provided on the throttle 
body 48 or in the air intake passages within the range 
lower than the top of the suction piston 51 . 
[0055] The layout structure for components of inlet 
system of internal combustion engine comprises the fuel 
injector and an intake air pressure sensor provided on 
the throttle body or in the air intake passage within the 
range lower than the top of the suction piston in an inlet 
system of an internal combustion engine including an 
engine swingably mounted on a vehicle body frame with 
a rear wheel. A throttle body is provided in the air intake 
passage located above the center of the swinging mo- 
tion of the engine and a suction piston mounted so as 
to project upwardly of the throttle body. Since the fuel 
injector and the intake air pressure sensor are provided 
at the position lower than the top of the relatively large 
sized suction piston, even when they are swung, it is 
covered in the swinging range of the suction piston, and 
thus they are not interfere with other components 
around the engine, and thus the dead space generated 
by the swinging motion of the engine can effectively uti- 
lized to dispose the fuel injector and the intake air pres- 
sure sensor. 

[0056] The intake air pressure sensor is mounted on 
the throttle body at the position adjacent to the suction 
piston, and the fuel injector is mounted in the air intake 
passage on the downstream side of the throttle valve of 
the throttle body. In this arrangement, the intake air pres- 
sure sensor is compactly mounted on the throttle body 
at the position adjacent to the suction piston, and the 
fuel injector is compactly mounted, for example, in the 
vicinity of the air intake manifold on the downstream side 
of the throttle valve. 

[0057] The embodiment described above teaches a 
motorcycle (scooter type vehicle), with a vehicle body 
frame 6 and a swinging type engine unit 19 swingably 
on said vehicle body frame 6. Said swinging type engine 
unit 19 comprises an internal combustion engine with a 
throttle body 48 provided in an air intake passage, a suc- 
tion piston 51 mounted on said throttle body 48 and pro- 
jecting therefrom. A fuel injector 50 and an intake air 
pressure sensor 57 are provided within a range lower 
than a top of the suction piston 51 projecting from the 
throttle body 48. 
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[0058] Said air intake passage is located above said 
swinging type engine unit 19 of the motorcycle. Said air 
intake passage is located above a pivot 22 of the swing- 
ing motion of the swinging type engine unit 19. 
[0059] Said suction piston 51 is projecting in direction 
of the swinging motion of the swinging type engine unit 
19 and said fuel injector 50 and said intake air pressure 
sensor 57 are provided within the range lower than the 
top of the suction piston 51 in the direction of the swing- 
ing motion of the swinging type engine unit 19. 
[0060] The engine 29 of the motorcycle according to 
the embodiment comprises a cylinder which is inclined 
in forward direction of said motorcycle. Said air intake 
passage is routed above said cylinder and said swinging 
motion of the swinging type engine unit 19 is directed in 
an upward direction of the motorcycle. Said suction pis- 
ton 51 is projecting upwardly from the throttle body 48. 
[0061] Said suction piston 51, said fuel injector 50 and 
said intake air pressure sensor 57 are facing a frame 
means 34 and/or a fuel tank 10 and/or a helmet box 11 
with regard to the swinging motion of the swinging type 
engine unit 19. The fuel injector 50 and the intake air 
pressure sensor 57 are provided on said throttle body 
48 or at the air intake passage. The intake air pressure 
sensor 57 is mounted on the throttle body 48 at the po- 
sition adjacent to the suction piston 51 . The fuel injector 
50 is mounted at the air intake passage on a down- 
stream side of a throttle valve 74 of said throttle body 
48. The suction piston 51 is larger than the intake air 
pressure sensor 57 or the fuel injector 50, and the top 
of the suction piston 51 is provided with a flat shaped 
surface. Said air intake passage comprises an intake 
manifold (39) and an intake pipe (40) and said fuel in- 
jector (50) is mounted on said intake pipe (40). 



Claims 

1. Motorcycle, especially scooter type vehicle, with a 
vehicle body frame (6) and a swinging type engine 
unit (19) swingably on said vehicle body frame (6), 
said swinging type engine unit (19) comprises an 
internal combustion engine with a throttle body (48) 
provided in an air intake passage (39, 40, 48, 49), 
a suction piston (51) mounted on said throttle body 
(48) and projecting therefrom, wherein a fuel injec- 
tor (50) and an intake air pressure sensor (57) are 
provided within a range lower than a top of the suc- 
tion piston (51) projecting from the throttle body 
(48). 

2. Motorcycle, especially scooter type vehicle, accord- 
ing to claim 1, wherein said air intake passage (39, 
40, 48, 49) is located above said swinging type en- 
gine unit (19). 

3. Motorcycle, especially scooter type vehicle, accord- 
ing to claim 1 or 2, wherein said air intake passage 



(39, 40, 48, 49) is located above a pivot (22) of the 
swinging motion of the swinging type engine unit 
(19). * 

5 4. Motorcycle, especially scooter type vehicle, accord- 
ing to at least one of the claims 1 to 3, wherein said 
suction piston (51) is projecting in direction of the 
swinging motion of the swinging type engine unit 
(19) and said fuel injector (50) and said intake air 

10 pressure sensor (57) are provided within the range 
lower than the top of the suction piston (51) in the 
direction of the swinging motion of the swinging type 
engine unit (19). 

15 5. Motorcycle, especially scooter type vehicle, accord- 
ing to at least one of the claims 1 to 4, wherein said 
engine (29) comprises a cylinder which is inclined 
in forward direction of the motorcycle and said air 
intake passage (39, 40, 48, 49) is routed above said 

20 cylinder and said swinging motion of the swinging 
type engine unit (19) is directed in an upward direc- 
tion of the motorcycle, wherein said suction piston 
(51) is projecting upwardly from the throttle body 
(48). 

25 

6. Motorcycle, especially scooter type vehicle, accord- 
ing to at least one of the claims 1 to 5, wherein said 
suction piston (51), said fuel injector (50) and said 
intake air pressure sensor (57) are facing a frame 

30 means (34) and/or a fuel tank (10) and/or a helmet 
box (11) with regard to the swinging motion of the 
swinging type engine unit (19). 

7. Motorcycle, especially scooter type vehicle, accord- 
35 ing to at least one of the claims 1 to 6, wherein the 

fuel injector (50) and the intake air pressure sensor 
(57) are provided on said throttle body (48) or at the 
air intake passage (39, 40, 48, 49). 

40 8. Motorcycle, especially scooter type vehicle, accord- 
ing to at least one of the claims 1 to 7, wherein the 
intake air pressure sensor (57) is mounted on the 
throttle body (48) at the position adjacent to the suc- 
tion piston (51 ), and the fuel injector (50) is mounted 
45 at the air intake passage (39, 40, 48, 49) on a down- 
stream side of a throttle valve (74) of said throttle 
body (48). 

9. Motorcycle, especially scooter type vehicle, accord- 
so ing to at least one of the claims 1 to 8, wherein the 

suction piston (51 ) is larger than the intake air pres- 
sure sensor (57) or the fuel injector (50), and the 
top of the suction piston (51) is provided with a flat- 
shaped surface. 

55 

1 0. Motorcycle, especially scooter type vehicle, accord- 
ing to at least one of the claims 1 to 9, wherein said 
air intake passage (39, 40, 48, 49) comprises an 
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intake manifold (39) and an intake pipe (40) and 
said fuel injector (50) is mounted on said intake pipe 
(40). 
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FIG. 6 



14 



EP 1 296 036 A2 




EP 1 296 036 A2 




FIG. 8 



16 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 296 036 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 


(51) lntCl7: F02B 61/02, F02M 35/ip, 


01.10.2003 Bulletin 2003/40 


F02B 75/16 

* 


(43) Date of publication A2: 




26.03.2003 Bulletin 2003/13 




(21) Application number: 02021296.5 




(22) Date of filing: 19.09.2002 




(84) Designated Contracting States: 


(71) Applicant: YAMAHA HATSUDOKI KABUSHIKI 


AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


KAISHA 


IE IT LI LU MC NL PT SE SK TR 


Iwata-shi, Shizuoka-ken (JP) 


Designated Extension States: 




AL LT LV MK RO SI 


(72) Inventor: Sugitani, Tsuyoshi 




Iwata-shi, Shizuoka-ken (JP) 


(30) Priority: 20.09.2001 JP 2001287113 




25.09.2001 JP 2001291760 


(74) Representative: Griinecker, Kinkeldey, 




Stockmair & Schwanhausser Anwaltssozietat 




Maximilianstrasse 58 




80538 Munchen (DE) 



(54) Motorcycle having an internal combustion engine 



(57) Motorcycle, especially scooter type vehicle, 
with swinging type engine unit comprising an internal 
combustion engine with a throttle body, a suction piston 



mounted on said throttle body and projecting therefrom, 
wherein a fuel injector and an intake air pressure sensor 
are provided within a range lower than a top of the suc- 
tion piston projecting from the throttle body. 




Printed by Jouve, 75001 PARIS (FR) 



EP 1 296 036 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 02 1296 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCl.7) 



P.A 



EP 1 162 135 A (HONDA MOTOR CO LTD) 
12 December 2001 (2001-12-12) 

* figure 1 * 

* abstract * 

EP 0 500 139 A (YAMAHA MOTOR CO LTD) 
26 August 1992 (1992-08-26) 

* figures 1-13 * 

* abstract * 

US 4 117 046 A (N0HIRA HIDETAKA ET AL) 
26 September 1978 (1978-09-26) 

* figure 1 * 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 009, no. 077 (M-369), 

6 April 1985 (1985-04-06) 

& JP 59 206659 A (SUZUKI JIDOSHA K0GYO 

KK), 22 November 1984 (1984-11-22) 

* abstract * 



1-3,7-10 



1-3,7-10 



1-3 



F02B61/02 
F02M35/10 
F02B75/16 



TECHNICAL RE LOS 
SEARCHED 0ntCI.7) 



F02B 

F02M 



The present search report has been drawn up for all claims 



Place ot search 

THE HAGUE 



Data of completer) of the search 

12 August 2003 



Examiner 

Wassenaar, G 



CATEGORY OF CfTED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



2 



EP 1 296 036 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 02 02 1296 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office Is in no way liable for these particulars which are merety given for the purpose of Information. 

12-08-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 1162135 


A 


12-12-2001 


JP 


2001354184 A 


25-12-2001 




















EP 


1162135 A2 


12-12-2001 








US 


2002005308 Al 


17-01-2002 


EP 0500139 


A 


26-08-1992 


JP 


2938204 B2 


23-08-1999 








JP 


4269372 A 


25-09-1992 








JP 


2933735 B2 


16-08-1999 








JP 


4269373 A 


25-09-1992 








JP 


3002286 B2 


24-01-2000 








JP 


4287867 A 


13-10-1992 








0E 


69217092 Dl 


13-03-1997 








DE 


69217092 T2 


15-05-1997 








EP 


0500139 A2 


26-08-1992 








US 


5203299 A 


20-04-1993 








US 


5205244 A 


27-04-1993 








US 


5186140 A 


16-02-1993 


US 4117046 


A 


26-09-1978 


JP 


54016029 A 


06-02-1979 


OP 59206659 


A 


22-11-1984 


JP 


1653340 C 


30-03-1992 








JP 


3009297 B 


08-02-1991 



* For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



